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1
SHOE HAVING HYDRODYNAMIC PAD

TECHNICAL FIELD

The present invention relates to shoes and components
thereof, and more particularly to stabilizing and cushioning
systems for shoes.

BACKGROUND OF THE INVENTION

During sustained activity, an individual’s feet are sub-
jected to large, repetitious, ground reaction or impact forces
generated in a gait cycle. The ground reaction forces asso-
cisted with foot strike while walking are typically between
one and onc-and-one-half an individual’s body weight
Runners impact the ground with vertical forces as high as
three to four times their body weight, depending upon their
speed. In more dynamic activities, such as acrobics and
basketball, impact forces as high as five to six times an
athlete’s body weight have been recorded.

During the gait cycle of a runner, the runncr’s foot
experiences ground reaction forces during the heel strike
at the lateral or outer partion of the heel, and lasts until the
rest of the foot or shoe contacts the ground, known as the flat
foot phase. The flat foot phase lasts until the runner’s heel
lifts, thereby beginning the toe off phase. During the heel
strike and the flat foot phases, the runner’s foot typically
pronates or supinates, and such pronation or supination will
resalt in lateral movement of the runner's heel if the heel is
to stabilize the sunncr’s heel by providing a generally rigid
heel cup that is shaped to snugly receive the runner’s heel.
However, the heel cups are padded for comfort, and the
podding is compressible. Accordingly, the runner’s heel
experiences a degree of lateral movement relative to the heel
cup as the heel is moved against the padding and the padding
is compressed.

- The ground reaction forces experienced as the runner’s
foot is in contact with the ground are partially attenuated

foot at the subtalar, metatarsal, other joint areas, and the
calcaneous bone. Those areas of focused impact arc geaer-
alty concentrated in the beel and metatarsal regions of the
foot. Accordingly, it is desirable to dissipatc the impact
forces and to limit joint motion beyond the natural motion of
the foot.

Many componcrts and materials are known which pro-
vide cushioning that attenuate and dissipate ground reaction
forces. Prior art shoes have long incorparated a midsole
composed of closed cell viscoelastic foams, such as ethylvi-
nylacetate (“EVA”) and polyurethane (“PU”). EVA and PU
are Hghtweight and Stable foam materials which possess
viscous and elastic qualities. The density or durometer, ic.,
hardness, of EVA and PU can be altered by adjusting the
nn_nx}famninﬁW‘m~;¢wﬁe'diﬁcﬁn‘§“degrm of

repetitive compression resulting from foot impact. Thus, the
cushioning provided by the “spring” of such viscoelastic
midsoles is diminished or depleted over time by the repeated
compression of wear.

A variety of alternate shoe structures less prone to break-
down have been derived for cushioning the impact of heel
strike. Many of these include the use of gaseous and/or
Jiquid chambers in the shoe sole. Often these are complex
and costly, even to the point of being impractical.
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Many prior sole structures or confignrations for cffecting
cushioning extend over the forefoot and heel of the sole,
cither as one chamber extending the length of the sole, or as
a heel chamber and a forefoot chamber connected by pas-
sageways. The forefoot chamber is normally provided to
receive fluid from the heel chamber and then to force the
fluid back to the heel chamber by pressure of the forefoot
during foot roll and toeoff, too often resulting in instability
beneath the foot. This instability of the sole structure altows
excessive pronation or supination. Marcover, such devices
do not accommodate the different impact forces resulting
from different speeds of an activity, ¢.g, running versus
jogging. Thus, while serving to lessen the problems associ-
ated with impact force, these sole configurations do not
provide sufficicnt stability to the foot, and particularly to the
heel.

Recent commercial embodiments of shoes for cushioning
impact include the use of a gel in the shoc soles by one
meanufacturer, and of a pressurized air bladder in the shoe
soles by another manufacturer. Although devices do effect
certain impact cushioning, tests show that the impact
absorption of such devices still exhibits sharp peak impact
loads considered undesiradbly high, particularly during sus-
tained activity. Moreover, these commercial embodiments
have the materials encapsulated under pressure and confined
to a finite space; this encapsulation under pressure does not
sufficiently accommodate different impact forces from per-
sons of different weight or running at differcat speeds.

Athletic shoes have been designed to accommodate
impact loads of faster gaits while maintaining a sufficicat
combination of stiffness and cushioning to comfortably
accommeodate impact loads during a slow gait. The athletic
shoes utilize fluid-filled biadders wherein the controlled flow
of fluid between a recarward and forward chamber, as dis-
cussed in U.S. Pat. Nos. 4.934,072 and 5,097,607, provides
a cushioning system which dissipates impact loads in accor-
dance to an individual runner’s weight and gait.

SUMMARY OF THE INVENTION

The present invention provides a hydrodynamic pad for a
shoe which stabilizes and cushions the foot of a wearer,
thereby advantageously addressing 3
of a prefesred cmbodiment of the present invention achieves
this stabilizing and cushioning by displacement of fuid
between an inner bladder and an outer bladder. The inner
bladder is adapted to be located in a shoe midsole at the
center of pressure distribution generated by the compression
generated i
to coincide with the bottom periphery of the heel of the
wearer, and the displacement of the fluid to the outer bladder
causes the outer bladder to expand, thereby seating and
stabilizing the wearer’s heel during heel strike. The fluid
displacement and the seating of the heel on the hydrody-
namic pad maximizes cushioning and suppart of the wear-
er’s heel '

More specifically. the hydrodynamic pad of a preferred
embodiment is far insertion in the midsole of a shoe. The
hydrodynamic pad includes an inner biadder having an
anterior portion, a posterior podtion, and two loagitudinal
between the anterior and postcrior

positioned
least the longitadinal side postions and the posterior portion
of the inper bladder. Fluid channels extend between the inner
bladder and the outer bladder so as to provide a fluid
pathway therebetween, such that the fluid is movable
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between the inner and outer bladders. Upon application of a
comgpressive force by a wearer's heel to the inper bladder,
fluid is displaced from the inper bladder through the fluid
channels to the outer bladder, thereby expanding the outer
bladder and causing the outer bladder to scat the weares’s
heel. The outer bladder is a resilient bladder, and the
expanded outer bladder is capable of forcing at least a
portion of the fluid to return to the inner biadder when at
least a portion of the compressive force is removed from the
inner bladder. Thus, when the compressive force is removed,
such as by lifting the heel during the toe off phase, the outer
bladder forces the fluid through the fluid channels such that
the displaced fluid returns to the inner bladder and the onter
biadder returns to an initial position.

In a preferred embodiment of the preseat invention, the
outer bladder abuts at least the longitudinal side portions and
posterior portion of the jmner bladder. In an alternate
embodiment, the hydrodynamic pad includes a multiplicity
of outer bladders radially spaced away from the anterior
the inner bladder.

In yet a further alternate embodiment of the present
invention, a single, centinuous outex bladder is spaced away
from the anterior portion, longitudinal side pertions and
posterior pertion of the inner bladder, and the inner and outer
bladders are conmected by the fluid channels.

The present invention further provides a method of sta-
bilizing the foot while dissipating impact forces. In a pre-
ferred embodiment, the method includes the steps of pro-
viding the hydrodynamic pad, cxerting a ive force
on the hydrodynamic pad with the heel of the foot and
compressing the inner bladder such that at least a potrtion of
the fluid in the inner bladder is forced outwardly through the
fluid champels into the outer bladder, expanding the outer
tladder from an initial position to an expanded position, and
seating the heel in the outer bladder, thereby stabilizing the
heel of the foot. A preferred method further includes remov-
ing the compressive force from the inner bladder, contract-
ing the outer biadder and returning at least a portion of the
fluid from the outer bladder through the fluid channels to the
inner bladder.

The mechanisms of action and advantages of this hydro-
dynamic pad and method of the present invention are more
fully described below, in relation to the illustrations pro-
vided in the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1is a schematic side view of the boses of a wearer’s
foot.
FIG. 2 is a pastially cut-away, bottom isometric view of a
shoe with a hydrodynamic pad in accardance with a pre-
ferred embodiment of the present invention.

FIG. 3 is a plan view of the hydrodynamic pad of FIG. 2.

FIG. 4 is a cross-sectional view of the hydrodynamic pad
of FIG. 3 taken substantially along line 44 of FIG. 3
showing the outer bladder in an initial position.

FIG. § is a cross-sectional view taken substantially along
line 5—5 of FIG. 2, illustrating the correspondence between
the hydrodynamic pad and the heel of the foot, shown in
phantom lines when the outer bladder is in an expanded

s

FIG. 6 is a top view of ap altcrnate preferred embodiment
of the hydrodynamic pad of the present invention.

FIG. 7 is a cross-sectional view taken substantially along
line 7—7 of FIG. 6.
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DETAILED DESCRIPTION OF THE
INVENTION

Ib reference to the drawings in detail, FIG. 2 illustrates a
hydrodynamic pad 14 in accordance with a preferred
embodiment of the present invention. The hydrodynamic
pad is located in the heel portion 12 of the midsole 16 of the
shoe 14. This midsole is sandwiched between a shoe outsole
18 that contacts the ground and a shoe upper portion 20 that
is shaped and sized to receive the wearer's foot. The
hydrodynamic pad 10 is positioned in the midsole to be
under the heel of the wearer’s foot when the shoe is worn.
As discussed in greater detail below, the hydrodynamic pad
is constructed to dissipate ground reaction forces transmitted
through the shoe to the wearer’s heel during the heel strike
phase of the wearer’s gait cycle. The hydrodynamic pad 18
is also constructed to scat the wearer’s heel 5o as to stabilize
the heel from lateral motion relative to the shoe’s upper
portion 20 during the heel strike phase and the flat foot
phase.

The hydrodynamic pad 10 of the illustrated cmbodiment
has a generally teardrop shape that cxtends forwardly rela-
tive to the midsole 16 (FIG. 2) from a wide, rounded rear
side 22 to a namower rounded front side or apex 24 that
points toward the toe of the shoe 14 (FIG. 2) when the
hydrodynamic pad 10 is positioned within the midsole. The
hydrodynamic pad 19 Is shaped and sized to coincide with
the shape of the heel and calcaneous bone 4 (FIG. 1) of the
wearer’s foot, with the peripbery of the rounded rear side 22
being sized to cxtend around the sides and rear periphery of
the wearer’s heel. The rounded apex 24 is preferably posi-
tioned to be under the wearer’s foot just forward of the
calcaneous bone 4 (FIG. 1).

As best seen in FIGS. 2 and 3, the hydrodypamic pad 10
includes an inser biadder 26 that is connected by a plurality
of fluid channels 27 to an outer bladder 28 positioned
outwardly of the inner bladder. The inner and outer bladders
26 and 28, respectively, contain a viscous fluid 29 that is
movable between the inner and outer bladders through the
fluid channels. The inner bladder 26 has an anteriar pertion
39, two longjtudinal side portions 32, and a posterior portion
34 that are interconnected, such that the inner bladderhas a
shape that gencrally corresponds to the shape of the wearer’s
heel and the calcaneous boze 4 (FIG. 4). Accordingly, the
inner bladder 26 is positioned under the wearer’s heel below
the calcaneous bone 4 (FIG. 1), so as to absorb and dissipate
impact forces generated during the heel strike phase.

The outer bladder 28 extends around and abuts the inner
bladder 26, such that an antevior portion 36 of the outer
bladder is forwardly adjacent to the inrer bladder’s anterior
portion 30, a posterior portion 38 of the ovter bladder is
resywardly adjacent to the inner bladder’s posterior postion
34, and side portions 40 of the outer bladder are outwardly
adjacent to the inner bladder’s longitudinal side portions 32.
The inner bladder 26 is separated from the outer bladder 28
by a common bladder wall 42, such the bladder wall defines
the outer periphery of the inner bladder and the inner
periphery of the outer biadder. The phurality of fluid chan-
nels 27 are formed in the bladder wall 42 and cxtead
between the inner and outer bladders 26 and 28. The fluid
chanrels 27 allow the fluid 29 contained in the inner and
outer hladders 26 and 28 to move between the inner and
outer bladders. When compressive impact forces are exerted
on the inner bladder 26 by the heel of the wearer during the
heel strike phase, the compression impact force causes the
inper bladder to compress, thereby forcing a portion of the
fluid 29 from the inner bladder, through the fluid channels
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27. and into the outer bladder 28. As a result, the impact
the farces transmitted to the wearer.

‘The fluid channels 27 are shaped and sized to provide a
controlled and restricted flow of the fluid 29 between the
inner and outer bladders 26 and 28, respectively, so as to
accommodate different impact forces resulting from differ-
ent weights of runners or different speeds of running.
Accordingly. the flow of the fluid 29 between the inner and
outer bladders 26 and 28 is regulated by the fluid channels
27 and the farce applicd to the inner bladder. When force is
applicd to the inner bladder 26 cansing it to compress, fluid
flow from the inner bladder to the outer bladder 28 will
cootinue until either the force is removed, or pressure
equilibrium between the inner and outer bladders is reached,
or the fluid 46 is substantially empticd from the inner
bladder.

) The inner and outer bladders 26 and 28 are constructed of
IWMNMMMWMMs
the inner bladder to move from an initial position illustrated
in FIG. 4, to a compressed position, illustrated in FIG. 5,
when the compressive impact force is exerted on the inner
bladder during the hecl strike phase. As the inner bladder 26
moves to the compressed position, at least a portion of the
fluid 29 is forced out of the inner bladder, through the fluid
channels 27, and into the outer bladder 28. To accommodats
the increased volume of the fluid 29 in the outer bladder 28,
the outer bladder expands from an initial position, illustrated
in FIG. 4, to an expanded position, illustrated in FIG. 5. The
outer biadder 28 expands upwardly around the periphery of
the weares’s heel, as the heel sinks downwardly and the
inner bladder 26 compresses, as shown in FIG. §.
Accordingly. the onter biadder 28 seats the wearer’s heel and
resists lateral movement of the heel relative to the hydroflow
pad 10 and the shoe 14, thercby stabilizing the heel, par-
ticularty during the heel strike and the flat foot phases.

When the outer bladder 28 is in the expanded condition,
the resilient elastic material forming the outer bladder is
outer bladder forces the return of at least a portion of the
fluid 29 from the outer bladder, through the fluid channels
27, and into the inncr bladder 26, when the compressive
force exerted on the inner bladder is reduced or removed.
For example, during the toe off phase, the wearer’s heel lifis
relative to the ground such that the compressive farce on the
inner bladder 26 is substantially removed, and the fluid 29
is forced inwardly through the fluid channels 27 and the
outer biadder 28 moves from the expanded condition to the
initial condition. Simultancously, the inner bladder 26
moves from the compresscd condition to the initial
condition, such that the hydroflow ped 10 is reinitialized and
is ready to absarb and dissipate impact forces during heel
strike while stabilizing the wearer’s heel from lateral motion
telative to the shoe 14.

In the preferred embodiment illustrated herein, the inner
and outer bladders 26 and 28, and the fluid channels 27 are
constructed of polyurethane to provide an elastic, puncture-
resistant material. Bxamples of other suitable materials, for
purposes of fllustration, incinde polymethane or polyvinyl
nylons, polycarbonates, polycthylenc, polybutylcnes,
polypropylencs, polystyrenes, or polyestess. The elastic,

puncture-resistant material has a thickness of between
0.2-0.5 millimetess to provide sufficient resistance to punc-
tures. The thickness of the material can be greater or less
than 0.2-0.5 millimeters as needed for different designs to
ensure puncture resistance of the hydrodynamic pad 10.
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'l'hep‘efenedembodimmtofdlehydrodymnﬁcpadlﬂis
constructed by joining together upper and lower layers of the
elastic puncture-resistant material by heat sealing techniques
so as to form the inner and outer biadder 26 and 28, the
bladder wall 42, and the fluid channels 27 therein. As best
seen in FIG. 3, a filling port 48 is coanected to the posterior
portion 38 of the outer bladder to allow the finid 29 to be
inserted into the inner and outer bladders 26 and 28 during
manufacturing of the hydrodynamic pad 10. After the
desired mount of fluid is added to the inner and outer
bladders 26 and 28, the filling port 48 is permanently scaled
top'evemﬂuidlmkagcaﬁcrbcingimmedinmthcnﬁ.dsole.

The hydrodynamic pad 16 of the prefersed embodiment is
illustrated as a rounded teardrop or cgg shape, and is
typically between about 3040 millimeters along its broad-
est transverse axis and between about 40-60 millimeters
along its longest longitudinal axis. The inner bladder 26 and
outer biadder 28 are between about 3—-10 millimeters thi

The hydrodynamic pad 10 is filled with the Buid 29 to a
volome comprising between abourt 40 percent and about 90
percent of the capacity of the ydrodynamic pad. Preferably.
the finid 29 is a 1000 Centistoke silicon based fluid that fills
between about 60 percent and about 80 percent of the
volumetric capacity of hydrodynamic pad 19. Fluids suitable
for use in the hydrodynamic pad 10 include any liquid or
gascous substance. Examples of other suitable fluids include
watcr, glycerin, and oils, which may be combired with
agents which increase viscosity of the fluid, such as, for
example, gusr, agar, cellnlose materials, mineral thickeners,

In an alternatc embodiment of the present invention
illustrated in FIGS. 6 and 7, the hydrodynamic pad 10
includes two outer bladders S8 spaced outwardly away from
an inner bladder 52 on opposite sides of the imner bladder,
such that a space 54 is provided between the inner bladder
and the outer bladders. The inner bladder 52 has an anterior
portion 56, a posterior postion 60 oppositc the anterior
portion, and two longitudinal side portions 58 extending
between the anterior and posterior portions. The outer blad-
ders 50 cxtend along the length of the longjtudinal side
portions 58 and terminate adjacent to the anterior and
posterior portions S6 and 60, respectively, of the innex
bladder 52. The outer bladders S6 scat the wearer’s heel
along the sides of the heel for lateral stability when the inner
bladder 52 is in the compressed condition and the outer
bladders 50 arc in the cxpanded condition.

The interior areas of the inner bladder 52 and outer
bladders 50 are connected by a phurality of channels or
conduits 62 that extend across the space 54 between the
inner and outer bladders. The conduits 62 channel the fluid
29 from the inner bladder 52 to the outer tladders S0 when
compressive force is exerted on the inper bladder during
heel strike such that the outer bladders to the
expanded condition. The conduits 62 are shaped and sized to
provide the restricted flow of the fluid 29 to the outer
bladders to dissipate the ground reaction forces gencrated
during heel strike. Upon release of the compressive force
from the inner bladder 52, such as during heel Lift in the toe
off phase, the outer bladders 59 comtract and force the fluid
29 back through the comduits 62 and into the inner biadder
S2.

In a second alternate cmbodiment (not ilinstrated), the
outer bladders 50 extend arcund the posterior portion 69 of
the inoer bladder 52, and the outer bladders terminate
adjacent to cach other rearward of the posterior portion.
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Accordingly. the outer biadders 58 are separate and the fluid
can not flow directty from one outer bladder into the other.
In a third alternatc cmbodiment (not illustrated), the two
outer bladders 50 are connected adjacent to the posterior
pomonwofthemnerbladdersz,suchﬂmﬂuidmﬂow
directly from one outer bladder into the other. In this third
embodiment, outer bladders 5 define a generally horseshoe
shape that is sized to seat and stabilize the heel of the wearer,
as discussed above.

In the illustrated embodiments, the inper bladders 26
(FIG. 3) and 52 (FIG. S)havcagenemnytear-dropshape.
In other alternate embodiments, the inner bladder has
ferent shapes. such as an oval or a triangular shape, theoutu'
bladder is positionsed outward of the inner bladder so as to
seat at least the sides of the wearer’s heel, and stabilize the
beel during the heel strike phase.

Although the present invention has been described in
terms of specific embodiments, changes and modificatioas
can be carried out without departing from the scope of the
invention, which is intended to be limited only by the scope
of the appended ctaims.

What is claimed is:

1. A hydrodynamic pad for insertion into a shoe that is
ada;tedtomdveafootdawm,thefoothavingaheel,
comprising:

an inncr bladder having an asterior postion, a posterior

postion, ard side portions extending between said apte-
rior and posterior postions, said inner bladder being
commtssbhﬁomaninﬁaleondiﬂonwamyased

anouterbladdxwtwardlywwsaidddepmﬁons
of said inner bladder, said outer bladder being expand-
able from a first condition to a second, expanded
condition, szid outer bladder having a rounded rear
portion extending around said posterior portion of said
inner bladder, and baving a rounded front portion
cxtending around the anterior postion of the inner
bladder, said rounded rear postion defining a first arc
having a first radius, and said rounded front portion
defining a second are having a second radius that is
smaller than the first radius, the outer bladder fully
seating the heel when said outer bladder is in said
second, expanded condition;

fluid channels extending betwees said inner bladder and

said outer bladder; and

fluid in said inner and outer biadders, said fluid being

movable between said inner and outer biadders through
said fluid chanacls, said fluid moving from said inner
bladder to said outer bladder and expanding said outer
bladder from said first condition to said second,
cxpanded condition when said inner bladder is com-
pressed from said initial condition to said compressed

2. The hydrodynamic pad of claim 1 wherein said outer

3. The hydrodynamic pad of claim 1 whezein said inner
biadder and said outer bladder ase separated by an interme-
diate bladder wall, and seid fluid channels extend through
said intesrmediate bladder wall.

4. The hydrodynamic pad of claim 1 wherein said onter
tiadder has a substantially teardrop shape with a rounded
rear portion adjacent to said posterior portion of said inner
biadder.

§. The hydrodynamic pad of caim 1 where said outer
bladder includes first and second bladder postions on oppo-
site sides of said inner bladder.
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6. The h pad of claim 1 wherein said outer
bladder defines a contirnous fluid path btladder extending
around said inncr bladder.

7. The hydrodynamic pad of claim 1 whercin said outer
bladder is radially outward of said inner bladder, and said
fluid channels extend radially outward from said inner
bladder to said outer bladder.

8. The hydrodynamic pad of claim 1 wherein said fluid
channels include a piurality of channels substantially dis-
tributed around said inner biadder.

9. The hydrodynamic pad of claim 1 wherein said inper
bladder is subjectable to a compression load exerted thereon,
and said inncr bladder is movable from said initial condition
to said compressed condition when the compression load is
exerted on said inner bladder, said outer bladder is a resilient
member that is biased toward the first condition, the outer
bladder being sufficiently resilient to force a partion of said
fluid through at least one of said fluid channels to said iner
bladder when said outer bladder is in said second, expanded
condition and said compression load is removed from said
inner bladder.

18. The hydrodynamic pad of claim 1 wherein said fluid
is a viscous liquid and gas mixture filling said inner and
outer bladders.

11. A hydrodynamic pad for insertion in a midsole of a
shoe, comprising:
an inner bladder having an anterior portion, two longitu-

dinal side portions and a posterior portion;

an outer bladder positioned radially outwardly from the
longitudinal side portions, the anterior postion, and the
posterior portion of the inner bladder, and ‘having a
configuration resembling a teardrop with a rounded rear
portion having a first radius and a rounded front postion
having a second radius that is smaller tham the first
radius;

means for channeling fluid betweea the inner bladder and
the outer bladder; and

a fluid contained within the hydrodynamic pad; wherein,
upon application of a compressive force to the inner
bladder, fluid is displaced from the inner bladder to the
outer biadder, expanding the outer biadder, and causing
the outer bladder to seat the heel, the onter bladdes
being capable of forcing the return of at least a portion
of the fluid to the inner biadder when at least a portion
of the compressive force is removed from the inner
bladder.

12. The hydrodynamic pad of claim 11 wherein the outer

bladder abuts the inner biadder.

13. The hydrodynamic pad of claim 11 wherein the
channcling means comprises a plurality of conduits posi-
tioned radially outwardly from at least the longitudinal side
portions of the inner bladder.

14. The hydrodynamic pad of claim 11 wherein the pad is
made of elastic, puncture-resistant material.

15. A shoe comprising:

an upper camponent adapted to receive a foot of a wearer;

a midsole component adhered to at least a portion of the
upper conaponcot;

a hydrodynamic pad insexted in the midsole, wherein the
hydrodynamic pad comprises an inner biadder and an
outer bladder positioned radially outwardly from the
inner bladder, the outer bladder having a configuration
resambling a teardrop with a rounded rear portion
having a first radius and a rounded front portion having
a second radius that is smalles than the first radius, the
outer bladder approximately conciding with a bottom
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pesiphery of a heel of a wearer with the rounded front
portion positioned to extend under the wearer’s foot
forward of calcaneous bone in the wearer's heel, means
for channeling fluid between the inner bladder and the
outer bladder, and fluid contained within the hydrody-
pamic ped, the fluid being capable of flowing out-
wardly from the inner bladder to the outer bladder
through the means for channeling fluid upon heel
impact generating a center of distribution radiating
from the inner bladder, and wherein the hydrodynamic
pad is positioned in the midsole in a manner whereby

10

10

dynamic pad comprising an inner bladder having a
front postion, two side portions and a rear postion, a
substantially teardrop-shaped outer bladder positioned
outwardly around the inner bladder’s front, side, and
rear portions, fluid channels extending between the
inner and outer bladders, and a fluid that is movable
between the inner and outer bladders through the fluid
channels, the inner bladder being positioned under the
calcancous bone of the heel, and the outer bladder
being positioned approximately under the periphery of
the calcaneous bone;

the outer biadder seats the heel when the outer bladder
is expanded by the outward flow of fluid resulting from
heel impact, and wherein the outer bladder is capable of
forcing the return of at least a portion of the fluid to the 15
inner bladder when at least a portion of the force is
removed from the hydrodynamic pad; and

an outsole adhered to at least a portion of a bottom face

impacting the hydrodynamic pad with the impact forces to
compress the inner bladder and forcing at least a
portion of the fluid outwardly through the fluid chan-
nels from the inper bladder into the outer bladder
thereby dissipating the impact forces transmitted to the
foot;

of the midsole. expanding the outer bladder to receive said at least a
16. The shoe of claim 15 whercin the outer bladder abuts 20 portion of the fluid and seating the calcancous bone of
the inner bladder. the foot in the outer biadder and stabilizing the foot in

the shoe when the outer bladder is expanded during
heel strike with the outer bladder extending substan-
tially fully around the bottom pesiphery of the heel;

removing the impact forces from the inner bladder after
the outer bladder has becn expanded; and

contracting the outer bladder when the impact forces are
removed from the inner bladder and returning at least
a portion of the fluid through the fluid channels from
the outer bladder to the inner bladder.

17. The shoe of claim 15 wherein the chanaeling means
comprises a plurality of conduits positioned radially out-
wardly from at least the longitudinal side portions of the
inner biadder. 3

18. The shoe of claim 15 wherein the hydrodynamic pad
is made of elastic, puncture-resistant material.

19. A method of stabilizing a foot in a shoc while
dissipating impact forces generated during heel strike, com-
pxising: »

providing a hydrodynamic pad under a heel of the foot,

the heel having a calcaseous bone therein, the hydro-

» b b
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